The left inferior frontal gyrus (LIFG) exhibits increased responsiveness when people listen to words composed of speech sounds that frequently co-occur in the English language (Vaden, Piquado, & Hickok, 2011), termed high phonotactic frequency (Vitevitch & Luce, 1998). The current experiment aimed to further characterize the relation of phonotactic frequency to LIFG activity by manipulating word intelligibility in participants of varying age. Thirty six native English speakers, 19-79 years old (mean = 50.5, sd = 21.0) indicated with a button press whether they recognized 120 binaurally presented consonant-vowel-consonant words during a sparse sampling fMRI experiment (TR = 8 s). Word intelligibility was manipulated by low-pass filtering (cutoff frequencies of 400 Hz, 1000 Hz, 1600 Hz, and 3150 Hz). Group analyses revealed a significant positive correlation between phonotactic frequency and LIFG activity, which was unaffected by age and hearing thresholds. A region of interest analysis revealed that the relation between phonotactic frequency and LIFG activity was significantly strengthened for the most intelligible words (low-pass cutoff at 3150 Hz). These results suggest that the responsiveness of the left inferior frontal cortex to phonotactic frequency reflects the downstream impact of word recognition rather than support of word recognition, at least when there are no speech production demands.
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The left inferior frontal gyrus (LIFG) exhibits increased responsiveness when people listen to words composed of speech sounds that frequently co-occur in the English language (Vaden, Piquado, & Hickok, 2011) , termed high phonotactic frequency (Vitevitch & Luce, 1998) . The current experiment aimed to further characterize the relation of phonotactic frequency to LIFG activity by manipulating word intelligibility in participants of varying age. Thirty six native English speakers, 19-79 years old (mean = 50.5, sd = 21.0) indicated with a button press whether they recognized 120 binaurally presented consonant-vowel-consonant words during a sparse sampling fMRI experiment (TR = 8 s). Word intelligibility was manipulated by low-pass filtering (cutoff frequencies of 400 Hz, 1000 Hz, 1600 Hz, and 3150 Hz). Group analyses revealed a significant positive correlation between phonotactic frequency and LIFG activity, which was unaffected by age and hearing thresholds. A region of interest analysis revealed that the relation between phonotactic frequency and LIFG activity was significantly strengthened for the most intelligible words (low-pass cutoff at 3150 Hz). These results suggest that the responsiveness of the left inferior frontal cortex to phonotactic frequency reflects the downstream impact of word recognition rather than support of word recognition, at least when there are no speech production demands.
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Introduction
During speech recognition, words may activate sublexical representations that correspond to syllables or phonological chunks that are distinct from lexical representations. The influence of sublexical processing has been demonstrated in speech recognition tasks including infant word learning (Jusczyk, Friederici, Wessels, Svenkerund, & Jusczyk, 1993 , and same-different decisions (Luce & Large, 2001; Vitevitch, 2003) . During speech recognition, sublexical processing effects may also be elicited by manipulating the phonotactic frequency of spoken words, measured by pair-wise phoneme counts for words (Vitevitch & Luce, 1998) , while controlling for other psycholinguistic factors (Luce & Large, 2001; Vaden et al., 2011) . Typical low phonotactic frequency words include badge, couch, look, compared to high phonotactic frequency words: bag, catch, load. Sublexical tasks that are perceptual in nature (e.g., syllable categorization, phoneme detection) often elicit left inferior frontal gyrus (LIFG) activity (Burton, Paul, LoCasto, Krebs-Noble, & Gullapalli, 2005; Callan, Kent, & Guenther, 2000; Heim, Opitz, Müller, & Friederici, 2003; Siok, Jin, Fletcher, & Tan, 2003; Zaehle, Geiser, Alter, Jancke, & Meyer, 2007) , which was unexpected since the predominance of LIFG findings has been more closely related to speech production (Hickok & Poeppel, 2004) and comprehension of connected speech (Peelle, Troiani, Wingfield, & Grossman, 2010; Rodd, Davis, & Johnsrude, 2005; Rodd, Longe, Randall, & Tyler, 2010; Tyler et al., 2010) .
In a recent fMRI experiment, Vaden et al. (2011) identified the influence of phonotactic frequency manipulations on LIFG activity when participants listened to real words during a non-word detection task. Participants were instructed to listen to words and button press only when a non-word was presented, which occurred for 8% of the trials. Activity was elevated with increasing phonotactic frequency, which was interpreted to reflect the engagement of motor representation for the words during speech recognition. These results could be consistent with the Association hypothesis, which proposes that sublexical processing effects in the LIFG
